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mmm 



H 2 C = C (R 1 ) - (1) 

^ 2 T^££*i& ^ £ zftmt-t z>m&m 1 X« 2 

-C (Ar) (R 2 ) (X) (2) 

tt&JHU ~ 2 0 Xtt^m, 3?iTe&5) 

[»#«4 3 MlH£ (i) OM^»7S/'A;H^0^ii:&5S^ 

-C (C0 2 R) (R 2 ) (X) (3) 

stM i~4 m^*i;fr^icfe«tf>v;i^:/n y ?&m-£ft 0 

H 2 C = CH-C (R 3 ) (R 4 ) - (4) 

(5£tf», R 3 R 4 KmCT* ; fo#l&oTV^ : ki:<, JtafcJK^fc* WiHiff© 
[»#£6.J -05$ 1 ^cfev^TR 1 ^^T^-5r^$:#^!:i:-r^M^l~ 
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6 ©v^tifr— ^{cfa«©v;i/^:/n y ZPkM&foo 
[»#«8] M^fa (i) t^-;v^fi^#:T*&3if#3U~7 ©v^tifr- 

[ihfc^9] (i) ^fy>ri/7-f >;&Siir#-e&£iiN^i~7©^ 

itMio] mtrfa (i) mb^m«^T*fesM^l~7©v^-r^l 

[tisi3] m^fa (i) 3j<u j/o^>M^ftt'fe5i^i ~7 © 

tfgsin $ ft 5 tc <fc »; §rfc icm-£ $ ft s fi-S-ft^© # ^ 

ft5M^#^©#^:*«#j&# 2 5 TCJgU:T&* £ £ Sr4f«i:'t«»*« l — 1 
3 ©v^ft^-^tcffi^© v;i^:/a y i'ftm 

5] misib (i) ©M^ifrojR^^^*^. 500-100000 
Tf&Sflf 1-14 ©v^-rtij^— 5UcaB«©-7^ya 
Mt##i 6] y;w^- u->3>^nvh^7^ --£$J/£ L fcm&fo (I 

) ©fi*^*!^* (Mw) t-WC^ftf-A (Mn) ©Jfc (Mw/M n ) ©ffitf 
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^ l 8~2 oo^rti^-^CgB*©^;!/^:^ >y 

[§#32 3] fi^fls (I) f)K YV fr>\uVyfcm*unffl£.\sTW&kZln.1i. 



[t^2 7] (I) £»i&^6jR^£»9S?#/i/M£fcJ:y*rfcCS£ 

2 6©v*t^ft#— £K3B«©^/i/*:/nv?#S'£#. 

[i^S2 8] (i) rf'J^y^-cs^u^y* 

[M2 9] (I) &*i»'tS«^»9^*^S^2Wt6«±©BI 
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[iM3o] m-&# (i) zm*®m5?3}»mis<Dffi%iM£LTm^2>z}i 

1—29 m^*ifr^fc|E^0>v;i^:/r: 
[ff#^3i] ££■# (i) ^M^m^^^^fi'&^fi^^^iiii-scit 

[0 0 0 1] 
^ [0 0 0 2] 

[0 0 0 3] 

-£©M£bTteU n/XA/ h3K/I/7-f U (J. Am. C h e m. Soc. 

1 9 9 4, 1 1 6, 7 9 4 3) ^-bn^Pi/ K*fc^»fc£©9 S?#;i/»IKff&J8 
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^Sti© (Macromolecules, 1 9 9 4, 2 7, 7 2 2 8), 

j (Atom Transfer Radical Polymerizati 
on : A T R P) £ e>;ftS 0 M-&»«^W<, V il )\sm±<b % V 7 V 

y if>y9s?*^M'&T*ttflfjhSjs*«Siyjc<v^fc«>, 

^©^Va (Mw/Mn=l. 1 — 1. 5) S^^btl-Stil^C ^/V- 
^ ^M^tt^^Jt ic <fc o g n > h □ - s r t ^T-# S o 

[0 0 04] 

•TS rjg^i&^^^j^M^J Matyjaszewski^, J 

. Am. Chem. Soc. 1995, 117, 5614, Macromole 
cules 1995, 28, 7901, Science 1996, 272, 
866, &<5V^£Sawamoto»b, Macromolecules 199 
5, 2 8, 1 7 2 1 _tfE<Z> r y tf > ^AM^J ©4#$ttC;&lJ 

[0 0 0 5] 

r*i£©y bf^^^^Tfj^M^^^^fflM-r^^, ss^y^-oiMT 

&$*lT#fc WO 9 6 3 0 4 2 1 ^WO 9 7 1 8 2 4 7#fiS) . 

[0 0 0 6] 
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[0 0 0 7] 
[0 0 0 8] 

mm ■kM&'T&t-to o^m 

[0 0 0 9] 

H 2 C = C (R 1 ) - (1) 

H 2 C = CH-C (R 3 ) (R 4 ) - (4) 

R 3 . R 4 tt|sIDT* ; b^^oTV>T : foi;<, ^M^$>^> fffi© 

— jR^l ICfcVATRV^Ki^&SZl^aW* 
[0010] 

*isa£, -fl^3T*^fr£;H5»T&S3t##£lA\ 
-C (Ar) (R 2 ) (X) (2) 

-C (C0 2 R) (R 2 ) (X) (3) 

(g£rf», ArtegmS£^LTV>T&J^yy-;i/g, R 2 tt7KfSiM J ?-&£ 
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[0 0 11] 
[0 0 12] 

-^2^cfev^TR 2 ^^■z?*>sri:7b*^3 : * uvv, 

[0 0 13] 
[0 0 14] 

£©S-£# (I) tt#^*##tflfcv*fc£©4#»fc*#o 0 

[0 0 15] 
[0 0 16] 

[#IJ!©£i6©7&»] 
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«m&# (i) » 

*-r. &>Ticm&& (i) iz-D^xmm^^o 
<m&& ( i ) ©5ftsB> 

(i) <DT)i>r-jim*. m^m^v^/vm^(D^.^m^nMt^t>m 

H 2 C = C (R 1 ) - (1) 

H 2 C = CH-C (R 3 ) (R 4 ) - (4) 

(5£t£ % R 3 . R^il^CT-tfM&oTv^&J:^ tK^JK^^S Wi— - fin© 
filths) 



" <CH 2 ) „ 



CH 3 , -CH (CH 3 ) 



(CH 2 ) n -CH 3 , -CH (CH 2 C 



H 3 ) - (CH 2 ) n -CH 3 , -CH (CH 2 CH 3 ) 2 , 
) 



-C (CH 3 ) 2 - (CH 



n -CH 3 , -C (CH 3 ) (CH 2 CH 3 ) - (CH 2 ) n -CH 3 , "C 6 H 5 , - 



C 6 H 5 (CH 3 ) , -C g H 5 (CH 3 ) 2 , - (CH 2 ) n ~C 6 H 5 , - (CH 2 ) 



n 



-C g H 5 (CH 3 ) , 



(CH 2 ) n~ C 6 H 5 ( CH 3 ) 2 
[0 0 17] 



— 3 0 4 64 1 ? 
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-C (Ar) (R 2 ) (X) (2) 
-C (C0 2 R) (R 2 ) (X) (3) 

*±«*« 1-20 ©j^ft^s. r itfcmm i~2o <z>^«£s, x B&at jur 

tK * ft t? & s r t y # * b v % 0 

^ [0 0 18] 

CgHg— , o, m, p — (CHg) CgH 4 — , 2, 6- (CHg) £CgH 3 — „ 2 
, 4- (CH 3 ) 2 C 6 H 3 -. 2, 4, 6- (CHg) 3 CgH 2 -, o, m, p-C 
1 CgH 4 -, 2, 6-Cl 2 C 6 H 3 -, 2, 4-Cl 2 C 6 H 3 -. 2, 4, 6-C 
l 3 CgH 2 — ^ o, m, p— (tert— C 4 H g ) CgH 4 — , o , m, p- (C 
H 3 0) C 6 H 4 -. Np- (Nplj:t7f^i) 

£ <fi£# ( I ) <D±m> 

xmmom&fc (i) ©£«»4$K:RB£s*ifcv\, tfyxx^w&mi^ # 

if >^fi-&'#, JKU*-3K*-h 

S/n*iJ- sKU*l/7-f SHfc*JR&M-£#T?*<5. 
[0 0 19] 
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T#v ri'y/i'i'fy^f'^ 7 

# y tT/SH n-^^K (;* #) 7* u;i/^S/^n^\^f^;K (**)7*y 

^gfc-n-'v^^/, 7? VA/m-n-*9m* y*y/bS* 

- 2 y*y;i/^7-;K (^^) 7^u;i/m^^;i/ 
, 7^v;viKf^ 7^y^7i-^ r*y 

U*) 7i"J^i'«>^, (* #) 7* u;i/^- 2 h3f 
S/X^K 7? u;i/^- 3 h^ri/y*Dtf;K U^) 7 9'J^i- 

#) y? y 2 -fc Kndp S/y'nbfyK (*# 
) 7^j;mxf7'J^ t^u;i/^^u^^;k y*y/i>» 

2-y$yx^;w r- (*2 9Vu4n/Jt*S/'7u\£n/') hV *h*ri/i/?> 
, 7^ V/lWHDttl/ F#iD^ U^) 7^V;i/ih'J7 

;i/^-n^^;v^^;K (^^) 7^'J^BI2-hU7^n^f;i/xf;K (* 

#) y* U;i/&2 -71- 7J!/tDIf^/Xf;i/, 7i"J/I/i2-;t-7 

;i/:tnx^;K y# U^lfcrt-^/i/rt-n*^;!/, y# y/blfts? 

/c-^/M-n y* y ;i/^2 -/\°- :?;i/:*a 2 - 

/i-^>n/^-nx^;i/^^;i/, 7* y ;i^2 -7\°-^;i/^-n/\^S/;i/x^- 

;k #) y # y ;v^2 -A-^i/^n-^t/^x^K y# y/Hft2 

-A-y^n^l^S/yl/X^;!/^© y# y M^^; v- ; 1/ 

ifx;i/h;i/x>, a-^^;u^^i^>, ?n;i/*^i/>, 1/ 

i^^yv- ; A°-7;i/^-nx^i^>, r?-:7;i/;tny* 
ntfl/>, 7yffctT— y tVE^- ; if— ;i/hy* h^r 

t)v ; 77;H, 7 v^i©^ ; 7;i/^r^xxfMt) t ^7;v^;p3i^f;i/ ; t 
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7* y;i/^^y bv^ <fc y*f* L < 

7? y 7? y;i/m;i3J:tf/&3vm* v;vm*m?o 

[0 0 2 0] 

(i) -rteti^mM^-mft^m. (mw) ttfc^^* 

(Mn) ©Jt (Mw/Mn) iC-^Tte#lCll!J^&& bfrb, 4it57;i/ 

„ #^*#*E?©iii£bTlil. 8*»W*b<, <*y#i;b<tti. 7 j^T. 
££>lC^£b<ttl. 6J^T> $ e>iC^S L<l±l. 5J^T. $e>tC^*L<tt 

-u-^H>^n?H77^- (gpc) T-fflfe-tzotfrn*) -mm-e&z 

#$9F*bV\, 

<s-£# ( i ) ©m^is> 



1 1 
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<5fc«y/l/4r:=.;i/2B*A> 

tco^Ttt, «*!I*SftT^S%eD£ffiv**;ii:#T?gS. JSTF© [A] ~ [ 
C] lcfcv>T. ^IcM^m^^^^M^-lcj; »JJ!3iSti«tr— W 

it, mf£#iiz&mLTmm-tz>i$, z-nbizmfcztizboxizftw tarn 
(Dm^mzmvxit. -mmiz^^^r^m^m^x^-t^^t^x^. 

[B] /M3>f:y£4>&< HH^TSfcf— /l/3&M<&#&#V*T, I0An^> 
CC] *KiiS:5l>3&<i:%l«^'r«lf-^fi^#€:MV^T, r©7fc^S£T 
[0 0 2 1] 

±ffi^«& [a] <Dm&fa£mizw.mT;v*-)\,m*MAirz^m£Lxtem 

KHSRJfeStlfcV^, JC&^S [A- a] ~ [A-b] 

[0 0 2 2] 

[A- a] y tf>^9^*^fi-&K:J:yi^— ^M^fr&^-rsisjc, mjg 
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H 2 C = C (R 1 ) -R 5 -R 6 -C (R 1 ) =CH 2 (5) 

8 it-C (O) O- (M-^l/g) % %T-\to-, m-%L<i$p -yiL-ls 

) 

^"Dtf l/>^(Z>y;i/3f ; o-, m-, p-7i^l/>S; 

^>^/I/^<Z>T^;i/3r;i/^ ; -CH 2 CH 2 -0-CH 2 -^-0-CH 

[0 0 2 3] 

±fB- j&£5£ 5 (Dit&m <D rf» T? % , ^ T* & S £ V % 3 j& 6 TIB © © & 

H 2 C = C (H) C (O) O (CH 2 ) n -CH = CH 2 , H 2 C = C (CHg) C ( 
O) O (CH 2 ) n -CH = CH 2 
±!2©#5£{C£V^ nli0~2 OOD^Sr^-To 

H 2 C = C (H) C (O) O (CH 2 ) n ~0- (CH 2 ) m CH=CH 2> H 2 C = 
C (CH 3 ) C (O) O (CH 2 ) n ~0- (CH 2 ) m CH = CH 

2 

±fE©#j£tCfcVAT, nttl ~2 OCD^ffc. mtt0~2 0CDg$t£^f = 
o-, m-, p -i^hf- ;i/K>iz> > o-, m-, p -H 2 C = CH-C 6 H 4 - 
CH 2 CH = CH 2 , o-, m-, p — H 2 C = CH — CgH^— CH 2 ~ C (CHg 
) =CH 2 , o-, m-, p -H 2 C = CH-C 6 H 4 -CH 2 CH 2 CH=CH 2 , 
o-, m-, p-H 2 C = CH-C 6 H 4 -OCH 2 CH = CH 2 , o -, m-, p 
-H 2 C = CH-C 6 H 4 -OCH 2 -C (CHg) =CH 2 , o -, m-, P~H £ 
C = CH-C 6 H 4 -OCH 2 CH 2 CH = CH 2 , o -, m-, p-H 2 C = C (C 
Hg) -C 6 H 4 -C (CHg) =CH 2 , o-, m-, p-H 2 C = C (CHg) - 
C 6 H 4 -CH 2 CH = CH 2 , o-, m-, p-H 2 C = C (CHg) -CgH 4 -C 
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H 2 C (CH 3 ) =CH 2 , o-, m-, p-H £ C = C (CHg) -CgH 4 -CH 2 
CH 2 CH = CH 2 , o-, m-, p-H £ C = C (CH3) -CgH 4 -OCH 2 C 
H = CH 2 , o-, m-, p-H 2 C = C (CH3) -CgH 4 -OCH 2 -C (CH 
3 ) =CH 2 , o-, m-, p-H 2 C = C (CH 3 ) — CgH^— OC H 2 C H«,C H 
= CH 2 

[0 0 2 4] 
[0 0 2 5] 

[A-b] V\Z>y?i?ijn/S&K.&V h?-;\s&m&ft%:&f&-i'Z>ffi^ fin 
[0 0 2 6] 

H 2 C = C (R 1 ) -R 7 -C (R 1 ) =CH 2 (6) 

5£i£, R^iJllBill^DT-, SV>lC|l?— -e^M&oTV^fc R 6 & H@ 

J^i:(DX — 5 i ;i4§^£^A'"£ V'vTt; <fc V^^fft 1 — 2 0 09 2 flff©^S$:^fo 
[0 0 2 7] 

&£:V>e>^£:fr£>> 1, 5-^^rif^x>, 1, 7-*##5?x>, 1, 9 -t 1 
[0 0 2 8] 

-y-Mt^y {c^A$ti^r;i/^-^s©w^j: y^ai? [A-b] © 
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[0 0 2 9] 

-a] - [B-d] <Djjm&£$:mifZ>Z.£tfT*%Z> B 
[0 0 3 0] 

[0 0 3 1] 
[0 0 3 2] 

7 x*m $ ti it&m&& * b v 

H 2 C = C (R 1 ) C (R 8 ) (R 9 ) Sn (R 10 ) 3 (7) 

^|gtl~l 0CDT;i/^r;i/S, ^il6~10©7'J-;bi, *fettJJ5*»7~l 
R 10 tt, Ml~10ffl7WS, 4feS77Jl/^MS:^t 

o ) 

[0 0 3 3] 
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[0 0 3 4] 

[B-b] ;\utfy*3i3$3\zm-t2>¥-)v&m&m^ TB3HR5£8«t**3 

M + C" (R 12 ) (R 13 ) -R H -C (R 1 ) =CH 2 (8) 

<s/vT*^x%&^mmmi~2 o<D2m<Dmm&*3k-to r^j^r 13 ^** 

12 £J:tf R 13 ©«^KSIS£bTti:, -C0 2 R (xxfM) . -C (O 
) R Vrhm) , -CON (R 2 ) (T ^ KS) , -COSR (^x*-^;!/ 

^> , -cn i-bvjum) , -no 2 (- hni) stf^w^ns. 

~2 0©77;wit$»u, l < tij&f&» i ~ i o©r;i/^;i/S=feb<^ 

^ain;i/^T'feSo R 12 fe«kt^R 13 i:bT«, -CO £ R, -C (O) R 
[0 0 3 5] 

±iB— «^ 8 © # Jl ^ - * > * ©ltf«# tC *f b T J«ttflS-&tt £ f^ffl $ * 
[0 0 3 6] 

So 

H 2 C = CH-CH (C0 2 CH 3 ) g , H 2 C = CH-CH (COgCgHg) 2 , H 2 
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C = CH- (CH 2 ) n CH (COgCHg) ^ H 2 C = CH- (CH 2 ) n C H (C 
0 2 C 2 Hg) 2% o — , m — , p — H 2 C = C H — CgH^— C H (COgCHg) 2 „ 
o-, m-, p -H 2 C = CH-C 6 H 4 -CH (C0 2 C 2 H 5 ) 2% o -, m-, 
p -H 2 C = CH-C 6 H 4 -CH 2 CH (CO^Hg) £ , o m-, p-H 2 C 
= CH-C 6 H 4 -CH 2 CH (C0 2 C 2 H 5 ) ^ H 2 C = CH-CH (C (O) C 
H 3 ) (C0 2 C 2 H 5 ) , H £ C = CH- (CH 2 ) n C H (C (O) CHg) (CO 
2 C 2 H 5 ) „ o-, m-, p -H 2 C = CH-CgH 4 -CH (C (O) CHg) ( 
C0 2 C 2 H 5 ) , o-, m-, p -H 2 C = CH-C 6 H 4 -CH 2 CH (C (O) 
CH 3 ) (C0 2 C 2 H 5 ) „ H 2 C = CH-CH (C (O) CHg) 2 , H 2 C = CH 
- (CH 2 ) n CH (C (O) CH 3 ) 2 , o-, m-, p - HgC = C H - C g H 4 
-CH (C (O) CH 3 ) 2 . o-, m-, p - H 2 C = C H - CgH 4 ~ C H 2 C H 

(C (O) CH 3 ) 2 . H 2 C = CH-CH (CN) (C0 2 C 2 H 5 ) , H 2 C = C 
H- (CH 2 ) n CH (CN) (C0 2 C 2 H 5 ) , o m-, p-H 2 C = CH- 
C 6 H 4 -CH (CN) (C0 2 C 2 H 5 ) , o -, m-, p - HgC = C H - CgH 4 
-CH 2 CH (CN) (C0 2 C 2 H 5 ) . H 2 C = CH-CH (CN) 2 , H 2 C = 
CH- (CH 2 ) n CH (CN) 2 , o-, m-, p — H 2 C = C H — CgH 4 ~ C H 

(CN) 2 , o-, m-, p -H 2 C = CH-C 6 H 4 -CH 2 CH (CN) 2 , H 2 
C = CH- (CH 2 ) n N0 2 , o-, m-, p - H 2 C = C H- CgH 4 ~ C HgN 
0 2 , o-, m-, p-H 2 C = CH — C 

6 H 4 -CH 2 CH 2 N0 2 , H 2 C = CH-CH (CgHg) (COgCgHg) „ H 2 C 
= CH- (CH 2 ) n CH (C 6 H 5 ) (C0 2 C 2 H 5 ) , o -, m-, p-H 2 C = 
CH-CgH 4 -CH (C 6 H 5 ) (C0 2 C 2 H 5 ) , o -, m-, p-H 2 C = CH 
-C 6 H 4 -CH 2 CH (CgH 5 ) (C0 2 C 2 H 5 ) 
±ffl5£*, n&l~l 0(D&&ZB-to 
[0 0 3 7] 
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3^>F> U^^Axh^ri/F, f Ml^i-t e r t-^h^ri/K, #y?A- 
t e r t -zrh**sFm<D&mTft^*i' F ; ffittf- h U «Mft*U^A, 

^U^^A^CDTK^-fb^ ; n-^;i/U^^A. tert-^'JffA, U 

ft3H£fl:-&4& © * talg^M tc *f I, T ^* sfe tt/hSHIft Jf v * ft tf J: < , 
[0 0 3 8] 

^>f F£tfUB£-fr£3i:tC<J:oT#e>ft£ = 4!7> ; E-'?AA7-< Ffc bttt 
, fh^^W^-WA^^fK, -f- F^x^VTV^x fAA7>f F, F 
y ^^l/^^I/T^^-^iA/N^ F, h 'J >if ^ Kf^r ^^-f 
4 F\ ^h^^^TV^-^A^^-f F*#0l5*3ft*. 
[0 0 3 9] 

n75>, 2/^^-;i/x-^;i/, t-v-;k h**y<yi£ >^£>x-^;i/ 
; ^b^^i/>> *DD3*;i,A^0/Nn^>fb^b*f^^ ; 7iz h> 
, *^;i/x^;i/>r v^;i/^r ; 

r t - 7*fcTton-frm<DTfrn--fr3mm ; Tir hx h U ;K ^DW-h 
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[0 0 4 0] 

-c] An^>5:^3gic^-rsif-;i/mfi^ic, &v^4r«&Mft 
[0 0 4 1] 

y«^'^-*«fe"5 3&w^^5&jeiL/^c<v^^:v^^J^'t3E»« { 4#^c^f* lv^ 0 r/i/^r 

[0 0 4 2] 

[B-d] AO^&^SgJC^-Stf-^S^ttJC, T8B-JR5£9*T?3i3 
^/S*W*^/3K^2/i/- hT-yty^Kfo^T. ±ffl/M3$*>«:7/i/$--/HS 

CH 2 =C (R 1 ) -R 11 -0"M + (9) 

R 1 , R 11 ^3J:r;M + ti±KELfc : fccD^^T*)Sc ) 
CH 2 = C (R 1 ) -R 11 -C (O) 0~M + (10) 
(^tf», R 1 , R n fc<fctm^;l:±&Lfc*©fcH1ST?&£. ) 



l 9 
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H 2 C = CH-CH 2 -OH, H 2 C = CH-CH (CH3) -OH. H 2 C = C ( 
CH 3 ) -CH 2 -OH, H 2 C = CH- (CHg) n ~OH (nti. 2~2O0i 
Witt-?* ) . H 2 C = CH-CH 2 -0- (CH 2 ) 2 "OH, H 2 C = CH-C 
(O) O- (CH 2 ) 2 -° H ^ H 2 C = C (CH 3 ) -C (O) O- (CH 2 ) £ - 
OH, o-, m-, p-H 2 C = CH-C 6 H 4 -CH 2 -OH, o -, m-, p- 
H 2 C = CH-CH 2 -C 6 H 4 -CH 2 -OH, o -, m-, p-H 2 C = CH-C 
H 2 - O - C 6 H 4 - C H 2 - O lim<brfrn-)\,>\!£frmm^Mik&® ; 
o-, m-, p-H 2 C = CH-C 6 H 4 -OH, o -, m-, p-H 2 C = CH- 
CH 2 -C 6 H 4 -OH, o-, m-, p - H 2 C = C H - C H £ - O - C g H 4 - O 

H 2 C = CH-C (O) -OH, H 2 C = C (CHg) -C (O) -OH, H 2 C = 
CH-CH 2 -C (O) -OH. H 2 C = CH- (CH 2 ) n -C (O) -OH (n 
&. 2~2 0<DW®L*.m-t o ) . H 2 C = CH- (CH 2 ) n ~OC (O) - (C 
H 2 } m~ C ( °> ~ OH (m&tfntt, ^Xtt^ot, 0-19©!!^ 
-To ) . o — , m-, p -H 2 C = CH-C 6 H 4 -C (O) -OH. o -, m- 
, p -H 2 C = CH-CH 2 -C 6 H 4 -C (O) -OH. o -, m-, p-H 2 C 
= CH-CH 2 -0-C 6 H 4 -C (O) -OH. o -, m-, p-H 2 C = CH- 
(CH 2 ) n ~OC (O) -C 6 H 4 -C (O) -OH (nte. 0 ~ 1 3 <Z)gP£fc£B 

[0 0 4 3] 

f «fe«>lctt#a©aatt-fb^««ftMS*i, (DMtifcffl £LTl%. Mt&<Z>-M 
[0 0 4 4] 

o _/ry r.r r.ani,4rfe 1 1 _ o r\ 
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mmwfyitm. ^r=.it/\u^yit^ji^-Mt^m^m^m. 

ffy^mzm-t^^-^n^o)7\uffy^ [B-d] <z>^jc<fcu^m-r 

&zL£\z&vrfy*-jim*mA^%^&tim$.h^n [B-d] oismoy^T* 

[0 0 4 5] 

j\uJfyitm*m%tm£Lxm^n\z. K^izTJVr-jvmzmv, mco^$& 
f>m^M>m^vi3^m^<om^Mm^m^M^^^^)\y^m^^n^^£^ 

T*t5c z.(DJ:^iZLxm^ti^>m^<DW±^^(OJ\n^fy^:T)Vfr=.)vm^ 

o 

[0 0 4 6] 
[0 0 4 7] 

m^rjv^-)\ym^^mmizmmt^^m£hx\tmzm^tit^t)^ 

miZltmZ7£.s<Z> [C-a] ~ [C-d] <Djsm&£ *m\?z>z.£-frx*&z> B 

[0 0 4 8] 

±m<D7kMm$:3imizji-fz>¥=Lji&n&mt. ^-rs CD-a] ~ 

[D-f] 

[0 0 4 9] 
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>r - ^ n ^ > ft ft £ £j& 3 -& s 

[0 0 5 0] 

[C - b] ykmSZ^lzm-tZX-Jl&m&ibilTVJljyisT*- hma> 
[0 0 5 1] 

cc-c] ¥vp>m<D&m&&T. 

[0 0 5 2] 
[0 0 5 3] 

cc] <D^mx'm^^mm^m^m-t^^-j]y?hm^<Dm^mit&,T 

iZyjk-t [D-a] ~ [D-f] <D J: o &#&#M^£4%£2>\ 3*1 £ <Z)#&lC|3g 
[0 0 5 4] 

[D-a] wytf^y-hfrm^zzv \f->vRm&foz&!&-tz>mz, tih 

H 2 C = C (R 1 ) -R 5 -R 6 -OH (11) 
(5£#, R 1 , R 5 &£tf R 6 l;U:&L£*(D£M#-e&6o ) 

[0 0 5 5] 

[D-b] y if>y^i?^;i/a^{c j: »; sbkc, a^- 
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[0 0 5 6] 

z<D£t>teik&®£LTl*nizm%:Zftte^t>K ziz^ft^^m 

H 2 C = C (R 1 ) -R 7 -OH (12) 
(5£#, R 1 ;^^ R 7 te±MLfet>©£H^-e&& 0 ) 

&<5£v^z:i:fre>, io-i?>ft;-,n/, 5 -^-fey ry^7;i/3 

[D-c] #^ 4 -i 3 2 7 0 6*&«fc£K:W3a*3*l**5fc#j£T?, 

9 v # jim&iz j: y m h ft z> m.m - /\ u ? > & ^ ic ^ i- & if - ;i/^m 

. 5MBC*»3£&#A'rs#ffi. 

CD-d] m*®m5*?%frm&K3: vm^ftzmm-^u'fyffi&zMmzm 
•tzv-jv&m&mz. -m&i 3 izmvf^ftz feitx 

M + C~ (R 12 ) (R 13 ) -R n -OH (13) 
(5£tf», R 11 , R 12 fei:tJfR 13 li±^bfc=fo©i:^T'fe§ 0 ) 

[d- e] m^m^v^jvm^izj: vn<bftz>mm-s\ujf ym-stmstz 

[0 0 5 7] 

[D-f] AD^>S:^tcWt-Stfn;v^M^lC, TIB-jR^ 1 4 ^T-^t 
HO-R U -0"M + (14) 
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HO-R n -C (O) 0"M + (1 5) 

*mmT*l* CD- a] ~ [D-b] <D <fc 5 &7k^£#Al-<5#S;lC/\ay > 
#l££W#LJB:v*»-&* «f#<fc y [D-b] <Z>#££#£*>£ 

[0 0 5 8] 

[d- c] ~ [D - f ] ©ji^jfe-jR^ (2) -e*s*i*K*-^ny> 

SSI:iAtSf^H 1W«r««J:y*aTf*>*^& [D-f] ®^S5>K: 

x* mm htiz> m&M © w& ^tstiot^y, # £ l < » — jas^ 2 % & 

o 

-CH 2 -C (Ar) (R 2 ) (X) (2) 
-CH 2 -C (C0 2 R) (R 2 ) (X) (3) 

(^cfi, ArfcmglX£^UTV>Tt>«J^yy-A^ R 2 «7K^M^-feS V^ 
£1*. #*L<tt, K^W^^A^/S^KUcy^b^^^^-^T^y/I/ 
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Mtfcl&lZj: VmA-tZfimtfmi? (Polymer, 39 (21), 5 

16 3 (1998) m^m) c 

[0 0 5 9] 

-)imzm&-*2>Ji&T*2bZ> 0 MZVTIZ. Polymer. J. 30, 138 
(1 9 9 8) <Dl5mftm\? £>*13 0 

/i/M^aiw&affSfcfcss&^-rsM^fl: (i) *m*®m^v-ti)\,m&mzwk 

(J. Am. Chem. Soc. 1994, 116, 7943) *J>r. hn3f 2/ F 
it^^HtiifO^i/iJjm^M^M^^^O) (Ma c r omo 1 e c u 1 e s, 1 

994, 27, 7228), mm™* vm&&Mm<*&M 

M£tZ> ^M^Wi'yViJ^M^l (Atom Transfer Radio 
al PolymerizationrATRP) & if -frtSbtf £> *l<5 . 1^11 

9^*^ra±©*y^y>y«;ificj:*fltifcsis*«jeiy j «>'t<, mm 

Jfc#£Br y tC< £^4#:fc<5D$^ (Mw/Mn=l. 1 — 1. 5) Jt"o 
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>h,D-;i/f6ri: # jH4e4e482t £ § . 
[0 0 6 0] 

[0 0 6 1] 

"tS rj^^l&^^^;i/fi^J (#J;L#. Matyjaszewskif), ^ 
^— • • T:* U • tr^ilfyW^^rJ - (J- Am. Chem. S 
oc. ) 1 9 9 5*£, 1171, 56 141, V ? D ^ P^r ^ -JlX (M a c r 
omolecule s) 1 9 9 5^, 281, 7 9 0 11, -9">f (S c i 

ence) 1 9 9 6 2721, 8 6 61, WO9 6/3 04 2 1 W 
09 7/1 8 24 7#£;#&&V^£S awamotoe>, Y^D^l/^pa-^X 
(Macromolecules) 1 9 9 5^, 2 8#, 1 7 2 1 H&£? £#f& 

fits. 
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y it t» j]/ * =. Mk&® £ ^flsW tc m^ir z> & b (£, 

C 6 H 5 -CH 2 X > C 6 H 5 -C (H) (X) CHg, CgHg-C (X) 
(CH 3 ) 2 . 

R 15 -C (H) (X) -C0 2 R 16 , R 15 -C (CH 3 ) (X) -COgR 16 , R 1 

5 -C (H) (X) -C (O) R 16 % R 15 -C (CH 3 ) (X) -C (O) R 16 

R ^ CgH^ S C^X^ 

*3R6~2 o©ru-/i/3S. *fcttiK*»7~2 0£>y^;i/3f;i>fi, xkmstx 

[0 0 6 2] 
[0 0 6 3] 

T$J& r^K3k S/y;i/*^##tf<b*l£o Zl©#&&, (I 
[0 0 6 4] 
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R 21 R 22 C (x) _ R 23_ R 24_ C (R 20) = C h 2 (16) 
(5£<*r. R 20 tt**IR-?*SVAttKiRRl~2 O©0tffc#3R3k R 21 , R 22 tt?K 

, *fett77^, *fct*^fiiBJC«V^TffiSK:3tlSbfc*»<0. R 23 ». -C ( 

o) o- dxf;H) . -c (o) - Vrhm) , *fctto- f m-, p -7 

[0 0 6 5] 

«&3£R 21 , R 22 ©A#Mi:bT«, *Ht, x^/i/H, n-^ntr 

TVS, -f y^nif;i/S, '\3pS//i/£^#S*H , &*i« 
. R 21 i:R 22 ^iM^CfeV^T^LT^#^$:^bTV^T=fo<fc<, ^£©£5 
-R 21 -R 22 -tt«*.tf, -CH 2 CH 2 - -CH 2 CH 2 

C H2 — x — CH2CH2CH2CH2 C H2 C H2C H2C H2 C H 

[0 0 6 6] 

7^-;i/Si:LT tt, JL & b fe <fc e> izm^-mW} =? v % ;vfi-&© 

H 2 C = CH-C (R 3 ) (R 4 ) - (4) 

(5£*K R 3 , R 4 lilWCT*%M^oTVNT=b J: <, TK^M^feS ^tt—flf© 
[0 0 6 7] 



_2_8.. 



&.SE#$3£ 1 1-3 04 R4 1 9. 
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XCH 2 C (O) O (CH 2 ) n CH = CH 2 , HgCC (H) (X) C (O) O ( 
CH 2 ) n CH=CH 2 , (H 3 C) 2 C (X) C (O) O (CH 2 ) n CH = CH 2 , 
CH 3 CH 2 C (H) (X) C (O) O (CH 2 ) n CH = CH 2 , 
[0 0 6 8] 

Ut 1 ] 




C0 2 (CH2) n CH=CH 2 



ftt. L<ten& 1-2 0<D&m o ) 

XCH 2 C (O) O (CH 2 ) n O (CH 2 ) m CH = CH 2 , HgCC (H) (X) 
C (O) O (CH 2 ) n O (CH 2 ) m CH = CH 2 , (HgC) £ C (X) C (O) 
O (CH 2 ) n O (CH 2 ) „CH = CH 2 , CHgCHgC (H) (X) C (O) O 
(CH 2 ) n O (CH 2 ) ,CH = CH 2 , 
[0 0 6 9] 

lit 2 ] 




C0 2 (CH2) n 0-(CH2) m CH=CH 2 



(±m<D&i£Kj$^T. Xlti&M. MM. $.feltH?m. n It 1 ~ 2 0 <Dmm. 
ml£0~2 O0g|Jt o ft£ U<ttmttl~2 0 (Dgffco ) 

o, m, p-XCH 2 -C 6 H 4 - (CH 2 ) n -CH = CH 2> o, m, p-CH 3 
C (H) (X) -C g H 4 - (CH 2 ) n -CH = CH 2> o, m, p-CH 3 CH 2 
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C (H) (X) -C 6 H 4 - (CH 2 ) n -CH = CH 2 
(±flB©#5£K:;i3V%T, Xtt&*« *fetta^^. n » 0 ~ 2 0 0)^ifc o 

^H<linlj;l~20 <£>g$fco ) 

o, m, p-XCH 2 -C 6 H 4 - (CH 2 ) „-0- (CH £ ) ,-CH = CH 2 , o 
, m, p-CH 3 C (H) (X) ~C 6 H 4 - (CH 2 ) „-0- (CH 2 ) „-CH 
= CH 2 , o, m, p-CH 3 CH 2 C (H) (X) -CgH 4 - (CH £ ) „-0- 
(CH 2 ) m CH = CH 2 

(Jtf2tf>&3Xfcv>T, xfcmifi, £fe&a?fii, n It 1 ~ 2 0 <Z)gffc, 

m&0~2 0<DmWL e |?tl<ttmttl~2O0lS( o ) 

o, m, p -XCH 2 -C 6 H 4 -0- (CH 2 ) n ~CH = CH 2 , o, m, p-C 
H 3 C (H) (X) -C 6 H 4 -0- (CH 2 ) n -CH = CH 2 . o, m, p-CH 

3 CH 2 C (H) (X) -C 6 H 4 -0- (CH 2 ) n ~CH = CH 2 
(_tfHtf>£-5£lCfcV»T, XfcmHi, *fett3?Jfc nttO~20C|». 

^*t<Knttl~20 ©SE». ) 

o, m, p -XCH 2 -C 6 H 4 -0- (CH 2 ) n ~0- (CHg) m -CH = CH 2 
, o, m, p-CH 3 C (H) (X) -C 6 H 4 -0- (CH 2 ) n ~0- (CH 2 ) 
m -CH = CH 2 , o, m, p-CH 3 CH 2 C (H) (X) -CgH 4 -0- (CH 
2 ) n -0- (CH 2 ) m -CH = CH 2 

m&0~2 CKD^m* *f*b<ttmB:l~2 OCDSIft. ) 

H 2 C = C (R 20 ) -R 24 -C (R 21 ) (X) -R 25 -R 22 (17) 
(g£#, R 20 , R 21 , R 22 > R 2 1 XttJiffiCHC, R 25 «. — CO 

) O- (x^t-^/IS) . -C (O) - (>Th*) , o-, m-, v-y 

R 24 irt^^. *fettKift»i~2 o(D2M<omm& (iMJ^-h©x-T-;v 

... 3..0 ffi.fiF*^ l 1-3 0.4 
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ITC (O) OS^7ai-l/>S^S:^-tS^M^b=fe^<. W.m&&T*2b 

#)tC, R 25 £LTttC (O) OS. C (O) & 7 a: SfcW 3: 
[0 0 7 0] 

CH 2 =CHCH 2 X, CH 2 =C (CHg) CH 2 X, CH 2 =CHC (H) (X) 
CH 3 , CH 2 =C (CHg) C (H) (X) CHg. CH 2 =CHC (X) (CHg 
) 2 . CH 2 =CHC (H) (X) C 2 H 5 . CH 2 =CHC (H) (X) CH (C 
Hg) 2 . CH 2 =CHC (H) (X) C 6 H 5 . CH 2 =CHC (H) (X) CH 2 
C 6 H 5 . CH 2 =CHCH 2 C (H) (X) -COgR, CH 2 =CH (CH 2 ) 2 C 
(H) (X) -CO z R, CH 2 =CH (CH 2 ) gC (H) (X) -COgR, C 
H 2 =CH (CH 2 ) g C (H) (X) -C0 2 R, CH 2 =CHCH 2 C (H) (X 
) ~C 6 H 5 . CH 2 =CH (CH 2 ) 2 C (H) (X) -C 6 H 5 , CH 2 =CH (C 
H 2 ) 3 C (H) (X) -C 6 H 5 . 

(±SB©^^c^v^T. xttft*, mm. &fc\zHvm. Ritmmmi- 20© 

T U Jls&TfMitT V L 
[0 0 7 1] 

o-, m-, p-CH 2 =CH- (CH 2 ) n -CgH 4 -S0 2 X, o -, 
m-, p-CH 2 =CH- (CH 2 ) „- O - CgH 4 - S 0 2 X. 

(±la©#^:^C^V^T. Xttfc*, MM> ZfritaVm. nttO~2O0lS. 
ft£L<\Zn\tl~2 O0«8 O ) 

[0 0 7 2] 



3 1 
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[0 0 7 3] 

R 21 R 22 C (x) _ R 23_ R 24_ C (H) (R 20 } C H 2 - [Si (R 26 ) 2 _ b ( 

Y) b O] .-Si (R 27 ) 3 _ a (Y) a (18) 

(^tp, R 20 , R 21 . R 22 , R 23 . R 24 > XttJblBlCl^Co R 26 . R 27 V^*i 
%«3R»1 ~2 0 ©T;i/^r;i/S> iilS[6~2 0©7 , J-M, K*»7~2 0 
©T^^f/l/lk *fcl± (R* ) 3 SiO- (R' 1 ~ 2 0 © 1 

h U:4\n/#7 S/n^S/S&jgSU R 26 £ fcttR 27 #2flJEU:#£ 

, MfcoTV^T^V^ aliO, 1, 2, ££&3£, bttO, 1, 

tt^&a*-*-. mttO~19 0iIt-$)S. a+mb^l 

j£-rs 

XCH 2 C (O) O (CH 2 ) n S i (OCH 3 ) 3, CH 3 C (H) (X) C (O) 
O (CH 2 ) n S i (OCHg) 3. (CHg) 2 C (X) C (O) O (CH 2 ) n S i 

(OCH3) 3, XCH 2 C (O) O (CH 2 ) n S i (CH 3 ) (OCH3) 2 , CH 
3 C (H) (X) C (O) O (CH 2 ) n S i (CH 3 ) (OCHg) 2 , (CHg) 2 
C (X) C (O) O (CH 2 ) n Si (CHg) (OCHg) 2 , 

(_LlB0>#5S;tC;feV>T. XfcttSJR, MM. SVm. nliO~2O0|E ) 
XCH 2 C (O) O (CH 2 ) n O (CH 2 ) ,Si (OCHg) 3. HgCC (H) ( 
X) C (O) O (CH 2 ) n O (CH 2 ) B S i (OCHg) 3. (HgC) 2 C (X) 
C (O) O (CH 2 ) n O (CH 2 ) m S i (OCHg) 3. CH 3 CH 2 C (H) (X 
) C (O) O (CH 2 ) n O (CH 2 ) m Si (OCHg) 3, XCH 2 C (O) O ( 
CH 2 ) n O (CH 2 ) ffl S i (CHg) (OCHg) ^ HgCC (H) (X) C (O 
) O (CH 2 ) n O (CH 2 ) ,-Si (CHg) (OCHg) ^ (HgC) £ C (X 
) C (O) O (CH 2 ) n O (CH 2 ) m -Si (CHg) (OCHg) 2> C HgC H 

_ .3.2.. £BlE4$5j4l 1-304R41?, 
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2 C (H) (X) C (O) O (CH 2 ) n O (CH 2 ) m ~ S i (CH3) (OCH3 
> 2^ 

(±IBO#^:lCJ3VNT, XttiftiR, MM. BVm. n tt 1 ~ 2 0 mttO 

— 2 0 ©^ISC) 

o, m, p-XCH 2 -C 6 H 4 - (CH 2 ) 2 Si (OCH3) 3 , o, m, p— C 
H 3 C (H) (X) -C 6 H 4 - (CH 2 ) £ Si (OCH3) 3, o, m, p-CH 3 
CH 2 C (H) (X) -C 6 H 4 - (CH 2 ) 2 Si (OCH3) 3, o, m, p-X 
CH 2 -C 6 H 4 - (CH 2 ) 3 S i (OCH3) 3, o, m, p — C H3C (H) (X 
) -C 6 H 4 - (CH 2 ) 3 S i (OCH3) 3. o, m, p-CH 3 CH 2 C (H) ( 
X) -C 6 H 4 - (CH 2 ) 3 S i (OCH3) 3 , o, m, p-XCH 2 -CgH 4 - 
(CH 2 ) 2 -0- (CH 2 ) 3 S i (OCH3) 3. o, m, p-CHgC (H) ( 
X) -C 6 H 4 - (CH 2 ) 2 ~0- (CH 2 ) 3 S i (OCH3) 3, o, m, p-C 
H 3 CH 2 C (H) (X) -C 6 H 4 - (CH 2 ) 2 ~0- (CH 2 ) 3S i (OCH3 
) 3 , o, m, p -XCH 2 -CgH 4 -0- (CH 2 ) 3S i (OCH3) 3, o, m 
, p-CH 3 C (H) (X) -C 6 H 4 -0- (CH 2 ) 3 S i (OCH3) 3, o, 
m, p-CH 3 CH 2 C (H) (X) -CgH 4 ~0- (CH 2 ) 3-Si (OCH3 
) 3. o, m, p -XCH 2 -C 6 H 4 -0- (CH 2 ) 2 ~°~ ^ CH 2 ) 3~ S 1 ( 
OCH3) 3> o, m, P-CH3C (H) (X) -C 6 H 4 -0- (CH 2 ) g-O 

- (CH 2 ) 3 S i (OCH 3 ) 3, o, m, p-CHgCHgC (H) (X) -Cg 
H 4 -0- (CH 2 ) 2 -0- (CH 2 ) 3 S i (OCH3) 3, 

(±S2tf>£-5£lCi3V^ XttSaR, MM. %.fc&svm) 

s m m z m -t z> % © a>m m £ ti s . 

(R 27 ) 3 _ a (Y) a Si- CO Si (R 26 ) 2 _ b (Y) fe ] ^-CH^C (H) ( 
R 20 ) -R 24 -C (R 21 ) (X) -R 25 -R 22 (19) 

(5£t£, R 20 . R 21 , R 22 , R 24 , R 25 . R 26 , R 27 a. b. m, X, Ytt_t 
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(CH3O) 3 SiCH 2 CH 2 C (H) (X) C 6 H 5 , (CH3O) £ (CH3) S 
iCH 2 CH 2 C (H) (X) C 6 H 5 , (CH3O) 3 S i (CH 2 ) 2 C (H) (X 
) -CO £ R, (CH3O) 2 (CH 3 ) Si (CH 2 ) 2 C (H) (X) -C0 2 R 
, (CH3O) 3 S i (CH 2 ) 3 C (H) (X) -C0 2 R, (CH3O) 2 (CH3 
) S i (CH 2 ) 3 C (H) (X) -C0 2 R, (CH3O) 3S i (CH 2 ) 4 C ( 
H) (X) -C0 2 R, (CH3O) 2 (CH 3 ) Si (CH 2 ) 4 C (H) (X) - 
C0 2 R, (CH 

3 0) 3 S i (CH 2 ) g C (H) (X) -C0 2 R, (CH3O) 2 (CH3) Si ( 
CH 2 ) 9 C (H) (X) -C0 2 R, (CH3O) gSi (CH 2 ) 3C (H) (X 
) -C 6 H 5 , (CH3O) 2 (CH 3 ) Si (CH 2 ) 3 C (H) (X) ~CgH 5 , 
(CH3O) 3 S i (CH 2 ) 4 C (H) (X) -C 6 H 5 , (CH3O) 2 (CH3) 
Si (CH 2 ) 4 C (H) (X) -C 6 H 5 , 

*##rre>*is. 

[0 0 7 4] 

HO- (CH 2 ) n -OC (O) C (H) (R) (X) 

n « 1 ~ 2 0 ©^ffc) 

H 2 N- (CH 2 ) n -OC (O) C (H) (R) (X) 
^JllrJVm, n & 1 ~ 2 0 
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[0 0 7 5] 



[ft 3] 



o 




X 



R 



^;i/=¥;v^, n it i ~ 2 o omWi) 

o m-, p -XCH 2 -C 6 H 4 -CH 2 X. o -, m-, p-CHgC (H) 
(X) -C 6 H 4 -C (H) (X) CH 3> o-, m-, p- (CHg) 2 C (X) 
-C 6 H 4 -C (X) (CH 3 ) 2 

c^u ±ib^;^ c 6 n A ity jL—uz/mzmir. x\*&m- &t=. 

R0 2 C-C (H) (X) - (CH 2 ) „-C (H) (X) -C0 2 R, R0 2 C- 
C (CH 3 ) (X) - (CH 2 ) n -C (CH 3 ) (X) -C0 2 R, RC (O) - 
C (H) (X) - (CH 2 ) n -C (H) (X) -C (O) R. RC (O) -C ( 
CH 3 ) (X) - (CH 2 ) n -C (CH 3 ) (X) -C (O) R 

1tm.~t a nSO~2 0(?)Ili[^U XiZI&m* MzM, H^H^^H") 
XCH 2 -C (O) -CHgX. H 3 C-C (H) (X) -C (O) -C (H) ( 
X) -CH 3 , (H 3 C) 2 C (X) -C (O) -C (X) (CH 3 ) ^ CgH 5 C 
(H) (X) - (CH 2 ) n -C (H) (X) C 6 H 5 

(±IH^tfj, X&&H. frlZS. tffJtfc^tU n«0~2 O^^tSf&^-T) 
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XCH 2 C0 2 - (CH 2 ) n -OCOCH 2 X, CH3C (H) (X) COg- (C 
H 2 ) n -OCOC (H) (X) CH 3 , (CH 3 ) 2 C (X) C0 2 ~ (CH 2 ) n ~ 
OCOC (X) (CH 3 ) 2 

(±iB5£#, n«i~2 ocDmrnzm?) 

XCH 2 C (O) C (O) CH 2 X, CH 3 C (H) (X) C (O) C (O) C ( 
H) (X) CH 3 , (CH 3 ) 2 C (X) C (O) C (O) C (X) (CHg) 2 , 
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